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Question 1 
(a) Find the solutions of the following inequalities and sketch them on the  
 coordinate line: 




     and   (ii)     7243  x  .                            [Marks 6] 
 
(b) (i) Find the natural domain of the function 53)(  xxf  and express it in 
  terms of closed and open intervals.                                                    [Marks 3] 
 
 
 (ii) Show the interval )10,2[]2,( U on the coordinate line.                [Marks 3] 
 
(c) Solve the following equalities: 





.                                              [Marks 8] 
 
Question 2 
(a) By translating the graph of 2xy  , sketch the graph of 1362  xxy . 
                                                                                                                                   [Marks 4]      
(b) Find expressions of gf   and fg  , and state the domains of each of the compositions.  
















 .                                               [Marks 6] 
 













y .                               [Marks 4] 
 











xf . Sketch it and                                                                  
 apply the horizontal line test and determine if  )(1 xf   is one-to-one?       [Marks 6] 
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Question 3 
(a) Find the following limits: 




















                                     [Marks 5] 
 
(b) Find a value of the constant k, if any, that will make the following functions continuous: 
 













xf                                                  [Marks 4] 
 
(c) A robot moves in the positive direction along a straight line so that after t minutes its 
 distance is 46ts  feet from the origin. 
 (i) Find the average velocity of the robot over the time interval [2,4] minutes. 
 (ii) Find the instantaneous velocity of the robot at 2t min.                  [Marks 6]  
 
(d) Find dy/dx of the following functions by implicit differentiation: 
             33 32  xxyyx .                                                                              [Marks 5]   
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Question 4 















xxxf .                                                                 [Marks 5]   
(b) A conical water tank with vertex down has a radius of 10 m at the top and is 24 m high. 
 If water flows into the tank at a rate of 20 m
3
/min, how fast is the depth of the water 
 increasing when the water is 16 m deep?                                                       [Marks 10]   
 
(c) Evaluate the following integral: 




                                                                            [Marks 5]       
Question 5 



















                                                                                  [Marks 5]        
(b) Express the following system of linear equations in the matrix representation 














.                                                                                [Marks 5]        





















                                                                   [Marks 5]        
(d) Find the dot product a.b of the following vectors and express it in simplest form: 







tb  .                                                             [Marks 5] 
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Question 6 






vuvuvu   .                                                                  [Marks 5] 
(b) Find  two unit vectors that are orthogonal to both u = (1, 0, 1) and v = (0, 1, 1). 
                                                                                                                                          [Marks 5] 
(c) Express the following complex expression in the form of bia  : 
     )24(3)71( iiii  .                                                                   [Marks 5] 
 
(d) Express the following complex number in polar form:                               
      5 + 5i .                                                                                                      [Marks 5] 
                                                                                
 
 
 
 
